Introduction
Open Access (OA), or free online access, to scholarly and scientific publications has emerged as a significant global movement in the last ten years 1 . OA has also become an area of special interest to the development community, given that access to knowledge is fundamental to all aspects of human development, from health to food security, and from education to social capacity building. The potential of OA to dramatically improve the visibility, usage and therefore impact of publicly funded research is also increasingly recognized by national and international funding bodies, aid agencies, and institutions of higher learning. This has led to the implementation of a growing number of policy mandates that ensure public accessibility to publicly funded research 2 .
Open Access has the potential to facilitate the flow of knowledge in all directions, not only from the North to the South, but also from the South to the South, which is far more essential for local and development since Southern countries share more in commons than with the North 3 . This at a time in which there are increasing calls by policy makers, particularly in the global South, for This is a preprint of a chapter in the book Open Development, edited by Matthew Smith and Katherine Reilly. Please do not cite without the authors permission.
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research to demonstrate its impact on UN Millennium goals for development. For example, the Namibian Prime Minister asked of a UNESCO conference in 2010:
How could the application of knowledge end poverty and hunger in Africa? How could higher education empower women and promote gender equity? How can knowledge be considered in an African context to address child mortality and improve maternal health? 4 However, this paper argues that, as OA is currently practiced, it's potential to advance development is not being exploited.
Instead of being used to support greater local participation in research about the types of publicly funded knowledge production that would confront fundamental issues, such as climate change and food sustainability, poverty alleviation, gender equity, and maternal health, OA is all too often focused on improving online access to journal articles, particularly those in expensive
Northern journals. This is in good part because of the near universal adoption -even in the developing world -of the Thomson Reuter's Science Citation Index and Journal Impact Factor 5 as a measure of journal quality and international prestige.
Drawing largely on African examples, this paper seeks to demonstrate how the use of this narrow global yardstick as a one size fits all framework has resulted in the continual invisibility of research publications from the global South and distortion of research priorities and agendas in many developing countries 6 . The adherence to this approach by developing country governments has led to a situation where research that is of vital importance to national development priorities has been marginalised in the race for improved citation metrics. This applies also to a volume of development-focused publications produced in developing countries that remain invisible as a result of such policies 7 .
Implicit in the acceptance of the Journal Impact Factor (JIF) as the standard measure for publication impact is an industrial age 'innovation system' view that seeks to measure the potential impact of research in terms of commercial exploitation for economic growth research, from which voices and knowledge from the global South -dismissed as 'local knowledge' -are largely excluded and different disciplines are valued unequally. This is in contrast to the 21st century network society described by Benkler 9 , in which a decentred and cooperative environment can lead to different innovation approaches, more likely to contribute to development goals.
The paper goes on to demonstrate that while OA provides the means to challenge the hegemony of this global publishing system, there is a need to rethink what constitutes "scholarly publication", "quality", and "impact" in an open networked knowledge environment. To do so requires the inclusion of a wider range of research objects or outputs and the development of an expanded system of accounting for the social and development impact of research
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. Such a system would include alternative and enhanced metrics that take into account the multiple outcomes of improved access beyond citation impact, and into less tangible realms including expanded collaboration, inclusive participation, cross disciplinary exchange of ideas, and uptake of research knowledge by development workers and policy makers. Such a system would also provide alternative foundations for allocating research funding that would better recognize the role of publicly funded research institutions in developing countries.
The geopolitics of academic knowledge production
Over the last 60 years, knowledge and knowledge management have come to be seen as key drivers of development. Although this has often been expressed as a matter of economic growth, in recent decades there has been increasing emphasis on the importance of knowledge dissemination and information provision for human and social development. As Benkler argues, "In the global networked information economy, the constituent elements of human welfare and development depend on information and knowledge"
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. These sentiments are echoed in a number of global and regional policy statements from UNESCO and the World Bank
12
, to continental initiatives such as the African Union Plan of Action for Renewing the African University 13 . This is true also for the universities, where the research that they disseminate is often seen as lying at the heart of any sustainable effort to build economic growth and foster human development, especially in developing countries.
There seems, however, to be a blockage between these policy ideals and the creation of an effective regime for knowledge dissemination to underpin these development targets. Benkler's analysis of the rise of the information society offers some insights into this situation. He argues that there have been conflicting views on how best knowledge can be made to contribute to the economy and society. These views are reflected in four sequential but overlapping moments: 1) the rise of a neoliberal trading system, 2) the rise of an information economy enshrined in global treaties for Intellectual Property, 3) the rise of a network society in which the production of culture has been radically decentralized, and 4) the linking of human rights and development as freedom in the face of an inequitable global dispensation 14 .
Ideas about how knowledge can contribute to development will be very different depending on whether they are inspired by the TRIPS-governed information economy or an understanding of the radically decentralized and collaborative network society
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. The conflation of these two very different development paradigms in global and national research policy creates a similar disjuncture between our understanding of the importance of knowledge for development and the creation of effective policy for the leverage of research for its contribution to the public good.
What has happened, Benkler argues, is that access to knowledge has become essential to developing countries at the same time as the enforcement of control over information flows became of central concern to the major copyright industries, using maximalist models of IP . This is a system that is now deeply entrenched in the academy 19 , which we argue is at odds with the development potential offered by the 21st century networked knowledge society, running counter to the policy makers' desire to achieve social and economic impact from research. It is in the UNESCO Social Science Report 2010, interestingly -in a more marginalised disciplinary research area -that more complex arguments emerge in favour of a changed evaluation system and a wider range of publications
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.
The Centre and the Periphery according to ISI/Thompson Reuters
In the Geopolitics of Academic Writing, Canagarajah 21 shows how scholarship from the "centre" has created publication conventions and practices that are simultaneously shaped by technological progress and social institutions. Scholars operating in the "peripheries" have to adopt these "discursive" practices in order to gain entry into the centre, where mainstream knowledge resides. This system of production has been perpetuating itself without reflection.
Voices and knowledge from the Global South that do not fit "international standards" for publishing are excluded from the well-known, and largely commercial databases and their citation counts, and so they remain largely invisible.
Even as the Internet has opened new channels for collaboration and dissemination, the journal article has remained the currency of scholarly recognition across the English-speaking world and beyond. In this system, the journals that qualify for inclusion in the indexes are predominantly Nineteen journals were added from South Africa, one from Kenya and one from Nigeria. To put this in perspective, in 2007 there were 28 African journals in the index out of a total listing of around 10,000 (ISI 2010) . What is more, the criteria for this expanded inclusion of developing country journals remained the extent to which the contribution of these journals could contribute to 'global' understanding of science from the periphery 23 .
Thus, it is not a coincidence that the "centres" of this global publishing system reside primarily in the North, dominated by the US and the UK in particular, with Japan being the notable exception from Asia. The map below depicts the world of knowledge production according to
Thomson's Science Citation Index. . Moreover, the assumption that locally produced publications in developing countries are of lower quality can become a self-fulfilling prophecy, as researchers from peripheral countries focus their energies on conforming to the requirements of Northern journals for the sake of their prospects of recognition and advancement in an idealised global systemGuedon argues that as researchers try to achieve their visibility in global journals, "the end result is a paradoxical and unexpected form of foreign 'contribution' or aid flowing from poor countries to rich countries"
31
. In the politics of global knowledge production, this tends to go unnoticed by governments and international agencies, as they adopt impact factors as the norm for the monitoring of the research systems that they oversee while at the same time questioning why their research systems are not more responsive to urgent development needs in their regions 32 .
The system in turn involves a distortion of research priorities, as researchers seek exposure in international journals, often in contradiction to their own reasons for conducting research 33 and of the research priorities in their region. This has resulted, worldwide, in an emphasis, for example, on research dealing with health issues that are of concern to the US and Europe and that have economic potential in these markets.
Thus Benkler argues that in the last decade, more attention has been paid to research on curing acne than on malaria 34 . The research system also favors disciplinary production over area studies, while applied disciplines like engineering and agriculture are less well represented 35 .
As a result, social science research of importance to national and regional policy and economic development such as neglected diseases that affect the developing world, or agricultural research relevant to food sustainability are marginalised and under-published 36 .
The limits of Open Access 1.0 as an Alternative Paradigm
It is in this context that Open Access becomes critically important as a way of levelling the playing field and providing a voice for developing country publications. Open Access has emerged as an alternative paradigm to address these concerns. OA refers to online access to scholarly literature that are free from price and most permission barriers. The primary target of OA is the peer reviewed journal literature, but other research related outputs, including data, software, research reports and monographs are also being considered. The impetus for OA is that it "gives authors and their works vast and measurable new visibility, readership, and impact" 37 .
Two Unfortunately, however, debates over which of these two routes is better often tend to miss out on the bigger question of how best, in a network society, to produce knowledge that addresses the problems of development. As long as the journal article and the scholarly monograph remain the currency of international scholarship, the current hierarchies that limit the potential of developing country research and of research for development will continue. As Maron and Kirby It is on re-usability and replication where our current system really falls down. Access and rights are a big issue here, but ones that we are gradually pushing back. The real issues are much more fundamental. It is essentially assumed, in my experience, by most researchers that a paper will not contain sufficient information to replicate an experiment or analysis. Just consider that. Our primary means of communication, in a philosophical system that rests almost entirely on reproducibility, does not enable even simple replication of results. A lot of this is down to the boundaries created by the mindset of a printed multi-page article. Mechanisms to publish methods, detailed laboratory records, or software are limited, often leading to a lack of care in keeping and annotating such records. After all if it isn't going in the paper why bother looking after it?
What results is described in a study commissioned by the Southern African Regional Universities Association (SARUA). It argues that the current framework for academic publishing with its low valuation of local publishing and its exclusion of grey literature from recognition and reward systems, contributes to low publication rates. More damaging, the report found that there was limited access to research publications across the region, limiting the potential for collaborative research and leading to inefficiencies and research duplication 47 .
The question that has to be asked is whether the problem is what is being produced, or what is being measured? We would argue that the problem is increasingly the latter, and that developing countries are producing knowledge. While this production is perhaps not in large volumes, it is certain that the hidden research production is far larger and more significant than that published in journal articles. What sort of a publication, metrics and rewards system can ensure that this knowledge is made available to the widest audience possible, in ways that support development efforts?
OA 2.0 and Experiments in Alternative Metrics
In recent years we have seen a proliferation of scholarly metrics, many indeed designed to take advantage of the OA environment and to provide alternative to the JIF!". The rationale is that better tools that are easy for scholars to use will form part of the OA toolkit and further drives the uptake of OA. The eigenfactor developed by Bergstrom!#, which employs Google-like "page rank" indices to refine citation ranking; the refinement of usage and download metrics from repositories $% ; and the use of recommender and rating systems by PLoSOne1 51 are all welcome developments.
While these new metrics are improvement over the JIF, such as the longer window of citation and multiple data sources, these measures do not really extend beyond the literature and into the dynamic nature of the research life cycle and the diverse forms of scholarly communications that are taking place. In essence the journal article in its final form is still being treated by conventional publishers as a static object to be counted, rather than a dynamic artifact at a specific stage in the knowledge production and dissemination cycle. What remains to be developed are tools that capture the multiple benefits at various stages of the research knowledge lifecycle and the recognition mechanisms that recognize these multiple benefits, not only at the publication stage, but also during the research process (e.g. new protocols, data generation, community engagement) and post-publication). Openness has also led to enhanced collaboration and community building. At the same time the enhanced visibility of research leads to new opportunities for much wider engagement, not only across research communities, but also with the broader public in the form of "citizen science"
and public engagement with the process and result of research. Researchers are also using a variety of social media, from initial proposal writing, to data gathering, to publishing and subsequent knowledge mobilization and knowledge translation after formal publication.
Some researchers are experimenting with new forms of publishing. The traditional scientific paper is being deconstructed, and "an article" may be published as a composite of "modules," as the data, analysis tools, protocols, interpretations, multimedia objects, and supplementary materials could be make available in whole and in parts. These components can also be cited and linked in multiple ways 53 . An author or research group can be cited and given credit for the data made available, or for providing the software tools, or for the interpretation they arrived at.
There are existing Web 2.0 and semantic mark-up tools that allow for easy implementation of the modular structure of new publications, and this may lead to a more fine-grained articulation of the original contributions to knowledge, and provide better resolution to authorship and They pointed out that as researchers are increasingly making use of these tools for scholarly purpose, usage and socially generated data gathered by these tools could be harnessed for building services for "scientometrics 2.0" 56 .
But managing the proliferation of data and more metrics is a daunting task and making sense of these diverse sources would be even more challenging. As a key constraint for researchers is time, services that integrate these diverse tools into the researchers' workflow will be more attractive to busy researchers. However, given the early stage of such development, the key question of whether these tools will bring the appropriate recognition for researchers remains to be answered. As Neylon has argued, technology solutions are available, as are the licenses, to enable OA. More intractable, however, are issues of research culture.
Open Access 2.0 and the developing world
Whether Web 2.0 platforms can be harnessed for publishing and dissemination of research from the global South is an area that is not well researched. This is a significant question, as a large In other cases, research of this kind is simply not communicated at all. For example, research data in many areas, such as public health, crop yield, water quality, are being gathered by researchers in Ugandan public universities and research institutions. But often these data are not analyzed and synthesized due to a lack of funding and of appropriate methodologies or analytic tools, and researchers may not have the training or language facility to write up research for formal publication
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. The result is that a good deal of valuable data has been languishing in back rooms, often forgotten, resulting in duplication of research. Across Africa, this scenario is being played out repeatedly, resulting in the lack of local knowledge bases needed for solving local problems. It is unlikely that the kinds of impact noted could be easily recorded by existing 2.0 tools, nor is it clear at this stage how metrics can be created to better reflect these un-captured impacts. But it is important to gather examples such as the research done by Mary Abukutsa-Onyango and build awareness of the issues and possibilities, and follow the multiple impacts through and attempting, as far as possible, to measure the impacts and provide a more persuasive policy rationale for research funders and governments. Such an approach would hopefully enable policy makers to make more informed decisions and provide support for the development of access and dissemination policies and impact assessment initiatives outside the narrow framework of citation metrics.
Policy Alignment
The question then, is how to convince researchers and policy-makers alike to take up OA 2.0 as the guiding approach to research metrics. Some proponents of OA see the higher citation impact as a key incentive for authors and assume that this alone would be sufficient to drive the wide spread adoption of OA. 62 Economic arguments for better return on research investment have also been made, promoting the idea that funders should therefore favour OA given their interest in seeing the greater impact of the research they fund. 63 But a decade of experimentation with author self-archiving of published papers has shown that left to their own initiative, selfarchiving rate has hovered around 10-15% for most institutions. This has led some key proponents of OA to advocate for funding and policy mandates in order to propel higher uptake of OA.
What has not been fully acknowledged is that these arguments, however, have tended to focus on the leverage of the traditionally accepted publication outputs -formally published journal articles and scholarly books. This narrower vision, this paper has argued, fails to engage fully with the transformation of research practice in the postwar development of the knowledge economy and with fundamental transformations in communications in the 21st century networked society.
Openness generates a host of benefits, and policy needs to reflect the values of these benefits so that researchers are encouraged to embrace them and further amplify them. . It may well be the case that if funder policy encouraging social engagement were to be aligned with policy on Open Access, we may see an increased uptake of both by scientists and a cascade of possible benefits as a result.
At the same time, universities need to revisit the primary mission of knowledge creation and stewardship, and place stronger emphasis on "the scholarship of engagement". This "means connecting the rich resources of the university to our most pressing social, civic and ethical problems, to our children, to our schools, to our teachers and to our cities..." 67 . Indeed the reputation of an institution should be tied to the degree of such engagement, not simply ranking on some international scale based largely on citation impact.
Blade Nzimande, Minister of Higher Education and Training in South Africa, has called for a change in the prevailing ranking system:
Our universities, in particular, should be directing their research focus to address the development and social needs of our communities. The impact of their research should be measured by how much difference it makes to the needs of our communities, rather than by just how many international citations researchers receive in their publications 68 .
Many South African academics are doing what Nzimande advocates, but the policy administered by his department (DHET) and driven by the often conservative senior echelons of the universities still often blocks the full acknowledgement of and reward for much of the research that is being done. If South African and African research is really to contribute to regional development goals, as the policy-makers constantly request, this will need to change. The whole suite of research output will have to be taken into account, beyond the narrow field of journal articles, monographs and books.
At the same time, new types of data that correspond to the commitment above have to be collected for new metrics generation, and new kinds of accounting, based on social accounting principles that measure multiple values, would have to be employed to generate the new reputation metrics. A starting point is to expand the vocabulary on impact to include other kinds of 'success,' 'value' and 'capital' and to recognize that depending on the kind of value we wish to emphasize, we will need to employ the appropriate or correspondent metrics. Metrics, in other words, should serve to support what we value, and not define it. The narrow focus of the journal impact factor as the one-size-fits-all metric for valuing scholarship has had a damaging influence in obscuring the realities of 21st century research, particularly in the developing world, impeding the implementation of the development focus that the policymakers seek.
Conclusion
We live in a time when some of the most pressing problems of humanity are transnational and global in nature. The solution to these problems, such as the growing inequality in health and wealth, and the many negative consequences of climate change, requires a substantial involvement by the public sector and new kinds of thinking centred on non-market based peer production of knowledge. The deep negative effect of the current global recession draws sharp attention to the failures of neoliberal economic theories based on the power of market and growth. It serves as a critical reminder that there is a pressing need to redefine the values that underpin recognition and reward systems for universities, their researchers and their outputs, and to align them with public good and development goals.
Decision makers, funding agencies, faculty members and researchers have the responsibility to learn about the value of different emerging metrics, and not to rely solely on commercial providers to dictate the terms of evaluation. Currently we have a highly dysfunctional scholarly communication system, especially in the sciences, where both the means of publishing and the means of evaluation are controlled by private for profit entities that are not accountable to the public. The Open Access movement has in part exposed some of this structural imbalance.
The scholarly community has the means and the tools to correct this situation and to bring research back in line for the public interest. Now is the opportune time for stakeholders in the scholarly communication system to work collaboratively towards a new set of tools and policies that reframe scholarship and knowledge in terms of the diversity of processes and research impact.
While we have seen a proliferation of metrics for measuring "productivity", so far the rankings of universities have not been particularly good at valuing their roles in social responsibility, environmental sustainability and community engagement. It is time to produce a new kind of reputation ranking based on the institution's contribution to the public good and their commitment to a global knowledge commons. This will ultimately serve to overcome Benkler's divide between neoliberal informational economy and the cultural ethos of the network society.
